-The Editor
. The following case report illustrates how this approach is used to make an objective medical decision on a cardiac patien t's ability to return to work.
Case Report
The patient is a 58-year-old white male who underwent two vessel coronary artery bypass sur gery at the VA Medical Center. His medical history included having an inferior wall myocardial infarction one month before surgery. The pa tient's risk factors for coronary ar tery disease were hypertension, di abetes mellitus, and a prior history of smoking.
The patient was referred to the Cardiopulmonary Rehabilitation Center (6) . Directed by a cardiolo gist, the rehabilitation team in cluded an exercise physiologist, a physical therapist, an occupational therapist, a dietitian, a nurse, a psy chologist, and a social worker. Oc cupational therapy intervention began when the patient was trans ferred out of the surgical intensive care unit.
Evaluation
The occupational therapist inter viewed the patient and completed an assessment of his prehospital life-style, which included current living situation, household and work responsibilities, and leisure interests.
The patient lived with his wife in a rural community where he was 328 May 1985, Volume 39, Number 5 employed full-time at a lumber company. At work, he assisted cus tomers, unloaded orders of build ing materials from delivery trucks, and placed the materials in the ap propriate storage bins. The patient reported that the latter task re quired lifting and carrying of ma terials weighing up to 22.7 kg (50 Ib). The time required to unload a truck typically ranged from 15 minutes to one hour, depending on the number of interruptions by customers. The patient reported that he generally worked quite briskly while unloading stock; how ever, he said that the job did afford a slower work rate, if necessary. Assistance with the heavier work tasks by another employee was not a feasible job modification because the patient was the only full-time employee and often worked alone. The patient estimated that 40% of his job was performed outdoors in varied weather conditions. Using a published metabolic equivalents (METs) table (7), we estimated the energy cost of the patient'sjob to be approximately 2 to 3 METs while assisting cus tomers and 5 to 6 METs while un loading a truckload of bui Iding ma terials. (1 MET equals the oxygen consumption of a person at rest, which is usually assumed to be 3.5 ml/kg body wt/min).
The patient wanted to return to work for financial reasons. How ever, because of the physical de mands of the job and his cardiovas cular disease, his ability to return to his previous occupation was identified as a potential problem. Also, his age made it difficult to find alternative employment. To better determine the patient's abil ity to resume his prior job, the oc cupational therapist recommended that a simulated work test be con ducted in addition to a graded dy namic stress test at the end of the surgical convalescent phase (usu ally 6 wk following surgery). Such testing would help evaluate the pa tient's ability to resume his job de mands within a reasonable degree of cardiovascular stress.
The patient followed a normal recovery course and was dis charged to his home on the eighth postoperative day. During the re mainder of the convalescent phase, the patient returned to the hospital twice weekly to participate in the outpatient cardiac rehabilitation exercise and education program.
Seven weeks following surgery, the patient underwent a treadmill graded dynamic exercise test. The test was stopped by fatigue at a peak energy expenditure of 8 METs (peak oxygen consumption measured by the Beckman meta bolic Measurement Cart was 28 ml/kg/min). The patient achieved a peak heart rate of 138 beats/min (72 beats/min at rest) and a peak blood pressure of 158/74 mmHg (124/70 mmHg at rest). The ex ercise electrocardiogram showed normal sinus rhythm with occa sional premature ventricular con tractions. There was no electrocar diograph evidence of myocardial ischemia (i.e., ST segment depres sion), and the patient did not re port any symptoms other than fa tigue. The blood pressure response to exercise was within normal lim its. Medications at the time of test ing were digoxin, procainamide, propranolol, dypridamole, and As criptin.
For many cardiac patients, the graded dynamic exercise test pro vides sufficient information to de termine employability. However, for this individual, there was a lim itation to developing activity rec ommendations based solely on this test result. The graded dynamic Blood pressure is measured by the occupational therapist while the patient holds the weighted box exercise test evaluated the patient's cardiovascu lar response to dy namic leg effort; however, his oc cupation required considerable weight lifting and weight carrying. These two types of effort produce a greater pressor response com pared with dynamic leg effort (7). To determine if the patient was capable of performing work tasks within a reasonable degree of car diovascular stress, he was referred to occupational therapy for simu lated work testing.
Simulated Work Testing
Rather than simulate all aspects of the patient's occupation, the therapist evaluated only the most physically demanding component of his job: the unloading of build ing materials from delivery trucks.
ographic evidence of myocardial is uously monitored by the exercise To simulate this work task, a re chemia 2:3 mm ST segment physiologist and the patient's phys petitive weight-lifting test was ad depression, a decrease in systolic ical appearance and blood pres ministered. The test protocol re blood pressure 2: 15 mmHg, and a sures were determined by the oc q uired the patient to lift boxes hypertensi ve response (systolic cupational therapist. Blood pres weighing 13.6, 18.1, and 22.7 kg blood pressure 2:250 mmHg, dia sures were taken at minute two and (30 and 50 Ib) for a 30-minute pe stolic 2: 120 mmHg). six of each work stage when the riod of time. Practicality prevented Before the test was started, the patient momentarily stood in place simulating the size of the objects application of proper body me and sustained his hold on the box actually lifted on the job, although chanics while lifting was reviewed (see Figu re 1). the weight of the objects was sim and the patient was cautioned to The patient completed the test ulated. The test was divided into avoid the Valsalva maneuver. (The ing protocol with an appropriate four 6-minute work stages with a Valsalva maneuver occurs when a hemodynamic response (see Table  2 -minute seated rest period be person strains against a closed glot I). The electrocardiogram did not tween adjacent work stages. In the tis. It is associated with a sudden show any evidence of myocardial first work stage, the patient consec significant rise in blood pressure.) ischemia, and no ventricular ar utively lifted three boxes (each The patient was instructed to set rhythmias occurred. The patient weighing 13.6 kg) from the floor his own pace of lifting, but he was became mildly short of breath dur up to a table (height of 83. 8 cm) encouraged to work at a higher ing the test however, but did not and then back to the floor. This intensity than he would normally report any additional symptoms. sequence was continued for six encounter at his job. We rational Peak energy expenditure during minutes. During the second, third, ized that if the patient had an ap the test was 6 METs (oxygen con and fourth work stages, boxes propriate response to repetitive sumption of 21 ml/kg/min). (Al (weighing 18.1,22.7, and 18.1 kg lifting at a higher intensity than on though we measured oxygen con [40, 50, and 40 Ibj, respectively) the job, then he should be able to sumption during this evaluation, it were lifted following the same pro perform less-intense repetitive lift is not essential; heart rate, blood cedure previously described. The ing for longer durations or in com pressure, and electrocardiographic exercise end points for this test bination with some other job stress. monitoring are sufficient for as were fatigue, angina pectoris, ven During the testing procedure, sessing the degree of cardiovascu tricular tachycardia, electrocardi the electrocardiogram was contin lar stress imposed by the activity.)
The American Journal of Occupational Therapy 329 It is generally recommended that the average energy expenditure over an eight-hour working day should not exceed 40% of the in dividual's peak MET capacity. This is based on studies of healthy indi viduals which demonstrate that fa tigue results if work is performed at higher relative intensity for eight hours (8, 9) . However, this does not mean that all work tasks need to be restricted to this level of ex ertion. Work tasks can be per formed at higher relative intensi ties if they are carried out for a short period of time (i.e., 30 min). The upper intensity should gener ally not exceed 70% to 80% of the patient's peak MET capacity.
Peak energy expenditure during the simulated work test repre sented 75% of the patient's peak MET capacity determined by the graded dynamic exercise test. It is important to note that the patient performed the lifting test at a higher intensity than that which is encountered on the job. Also, his job required only short periods of repetitive lifting throughout the work day. The remainder of his work tasks were estimated to re quire about 2 to 3 METs (i.e., <40% of the patient's peak MET capacity).
Outcome
The information provided by the occupational therapist regard ing the patient's job demands and his hemodynamic response to sim ulated work testing allowed the physician to more accurately deter 330 May 1985, Volume 39, Number 5 mine the patient's ability to return to work. The patient was released for work nine weeks after surgery. To allow for adjustment to the work routine, he initially returned on a part-time basis for one week. This was followed by full-time em ployment.
Before he returned to work, the patient and his wife attended a counseling session with the occu pational therapist. During this ses sion, the proper pacing of work tasks was reinforced and the pa tient was given a heart rate pre scription that allowed him to guide the intensity of his effort by pulse rate monitoring. This heart rate prescription corresponded to 80% of the peak heart rate he achieved on the graded dynamic exercise test. (Eighty percent of peak heart rate is generally accepted as a safe upper-limit guideline for activity intensity.)
The effect of temperature stress on exercise tolerance was also dis cussed. Because a significant per centage of his work is performed outdoors, the patient was advised to decrease the intensity of his ac tivity during periods of high envi ronmental temperatures.
Finally, the importance of con tinuing with a home exercise rou tine was emphasized. He was told that if he improved his level of cardiovascular fitness, then he could reduce the relative stress im posed by normal daily activities, in cluding occupational work tasks.
Follow-up one year later indi cated no complications from his re turn to work.
Discussion
By using their skills in task anal ysis to develop simulated work evaluations, occupational thera pists can make a valuable contri bution to cardiac rehabilitation and enhance the patient's work poten tial. Simulated work evaluations provide objective data on which to develop realistic decisions about the patient's ability to return to work that involves nondynamic types of effort. Satisfactory per formance on a test that closely simulates work demands helps the patient and the family gain con fidence in the patient's ability to return to work. Such testing also provides the employer with specific information regarding the pa tient's ability to safely perform oc cupational work activities after ex periencing a cardiac event.
